Chronic ethanol ingestion modifies liver microsomal phosphatidylserine inducing resistance to hydrolysis by exogenous phospholipase A2.
Chronic ethanol ingestion leads to the acquisition of a tolerance to membrane lipid disordering, a lowered partition coefficient to hydrophobic compounds and a resistance to the hydrolysis of the phospholipids by exogenous phospholipase A2. Anionic phospholipids have been implicated as being responsible for the resistance to lipid disordering and a number of modifications to these phospholipids are known to occur as a result of chronic ethanol-ingestion. In this study the basis of the resistance to phospholipase A2 in hepatic microsomes was investigated. It was found that chronic ethanol-induced modifications to each of the major phospholipid classes was responsible to some extent for the resistance to phospholipase A2, however, PS was particularly potent considering it is a compositionally minor constituent. The effect was interpreted as a reduced ability to activate the phospholipase A2 since PS acts as an essential activator of phospholipase A2 (along with PI). Fatty acid analysis revealed that the chronic ethanol-treatment resulted in a elevated level of docosahexaenoate with a parallel reduction in arachidonate in phosphatidylserine. Lipid packing and organization is important in the regulating the level of exogenous phospholipase A2 activity but the activity was not found to correlate with lipid order of different phosphatidylserine species. It is concluded that subtle differences in the molecular species arrangement or disposition around the enzyme may be responsible for the altered phospholipase A2 interaction with the membrane induced by chronic ethanol-treatment. One implication of this study is that other anionic phospholipid dependent membrane proteins, of which there are many known examples, may also be modified as a result of chronic ethanol-ingestion.